Extinction coefficients for pure and doped single crystals of potassium chloride have been measured with the use of polarized X-rays and subsequent analysis in terms of Zachariasen's theory of X-ray diffraction from real crystals. The sizes of the mosaic domains and the angles of misorientation between them have been determined from the extinction coefficients corresponding to copper and cobalt radiations. It has been observed that with increase in doping the sizes of the domains diminish and the misorientation between them increases.
Introduction
Since electrical, optical and mechanical properties of materials are dependent on the imperfections present in them, considerable attention is now being paid to the study of defects in the solids. One of the main departures of a real crystal from an ideal one is the existence of mosaicity in the former which is caused by the dislocations and other defects present in it. Degree of perfection of a crystal depends primarily on the nature and extent of mosaicity in the crystal.
It is well known that the ratio of the components of the electric vectors representing the diffracted wave normal and parallel to the reflex±on plane can be given by l:]cos 20[" where, n is a parameter varying between 1 in the perfect case and 2 in the mosaic case and 0 is the Bragg angle. The value of n for a real crystal lies between 1 and 2. Based on the above result, Ramaseshan & Ramachandran (1953 , 1954 have suggested a method for measuring the degree of perfection of single crystals. Chandrasekhar, Ramaseshan & Singh (1969) have developed the above method for determining the extinction corrections for the integrated intensities of the X-rays diffracted from real crystals using Zachariasen's (1967 Zachariasen's ( , 1968 ) theory of X-ray diffraction in real crystals. Mitra & Samantaray (1972) have studied the variation of the degree of perfection of the single crystal of potassium chloride by doping with various proportions of thallium chloride and have reported that the degree of perfection falls with doping. They have also determined the extinction factors for the above cases. Olekhnovich (1970) has studied the dependence of the magnitude of the polarization of the X-rays reflected by a real crystal on the dimensions of the blocks and their misorientation. He has proposed a method for estimating the size of the blocks and the angles of their misorientation from the experimentally measured magnitudes of the polarization and the reflecting power. However, he has restricted himself to the approximations of primary and secondary extinctions. The authors, in the present investigation, have determined the dimensions of the domains by measuring the polarization ratio for two radiations.
Theory
According to Zachariasen's (1967 Zachariasen's ( , 1968 theory of Xray diffraction in real crystals the integrated intensity reflected from a symmetrically shaped crystal of volume v assumed to consist of nearly spherical domains of radius r is given by,
I=lhy
(1)
for unpolarized X-rays, where 1 + [cos 2012 lk (the kinematical value)=lovAQo 2- 
I0 is the incident intensity, A -~ the absorption correction, and g the factor determining the misorientation of the perfect domains in the crystals. Chandrasekhar et al. (1969) have shown that the parameter xo can be given by, where,
1±211, 2(1 --COS 2 20) (7) 12k± = i2±C0S4 20--) ~ COS 2 20 " MOSAIC BLOCKS IN PURE AND DOPED POTASSIUM CHLORIDE Thus by measuring the intensities for the perpendicular and parallel polarizations Ii and I,L, Xo can be determined, r* can be obtained from the corresponding values of x0 using equation (4).
Since the extinction effects are dependent on a single parameter r* = r [r + (r/2g )2]-~/2 measurements with two different radiations are necessary for determining the parameters r and g characterizing the real crystal specimen. If r~ and r~ correspond to the two wavelengths 2, and 22 respectively, then r and g can be written from equation (5) 
Experimental
For the purpose of the present investigations single crystals of KC1 and KC1 doped with various proportions of TICI were grown in the laboratory from the melt of analytically pure components. The experimental set up was same as that of Mitra & Samantaray (1972) . The experiments were performed with Cu Ks and Co Ks radiations. The plane-polarized X-ray beam was produced by taking the beam of X-rays reflected from the crystal at about 0--45 °. The 440 reflexion from a KCI crystal and the 220 reflexion from a quartz crystal were used with the copper and the cobalt radiations respectively. The intensities of the reflexions of the polarized beam from the samples were recorded by a point-counting technique; the time taken for 32000 counts was noted with the help of a Geiger counter and the Norelco electronic counting system. A highly stabilized Philips X-ray unit was used for the purpose and the voltage was fed to the X-ray unit from an electronic stabilizer of 0.1% stabilization. The integrated intensities were corrected for background scattering with the help of a method developed by Mitra & Misra (1966) . The probable error in the integrated intensity was less than 1%. The values of x0 were obtained from the integrated intensities 11 and It~ and r* values were calculated using equation (4). From values of r* corresponding to the two radiations, r and g values have been obtained from equation (8). The experiment was carried out for the KCI samples with different amounts of TICI doped in them.
Results and conclusions
The domain sizes and the angles of misorientation between the domains measured for single crystals of potassium chloride and potassium chloride doped with various proportions of thallium chloride are given in Table 1 . It can be seen that with the increase in doping the dimensions of the domains diminish and the disorientation between them increase. Sample i-× 104(cm) g x 10-4(rad -j) Pure KCi 0"56 0.090 KCl (60g)+TlCI (65 rag) 0"51 0"086 KC1 (62g) + T1Ci (400 mg) 0.48 0"081 KC! (62g)+ TICl (650 nag) 0"45 0-077 KCI (62g) + T1CI (900 rag) 0.43 0.074
